Functional characterization of a plasma membrane Na+/H+ antiporter from alkali grass (Puccinellia tenuiflora).
We have cloned a Na(+)/H(+) antiporter gene (GenBank accession no EF440291, PtNHA1) from Puccinellia tenuiflora (so-called alkali grass in Chinese) roots under NaCl salt stress. Its cDNA is 3775 bp and contains a 3414 bp open reading frame. The amino acid sequences of PtNHA1 show high identities with a putative plasma membrane Na(+)/H(+) antiporter from wheat. PtNHA1 was predicted to contain 11 hypothetical transmembrane domains in the N-terminal part and to localize in the plasma membrane. Genomic DNA gel blot analysis shows that PtNHA1 is a single-copy gene in the alkali grass genome. PtNHA1 is highly expressed in leaves, roots and shoots by RNA gel blot analysis. Furthermore, PtNHA1 gene expression of alkali grass was clearly up-regulated by NaCl salt stress. Overexpression of PtNHA1 in Arabidopsis resulted in enhanced tolerance of transgenic plants to NaCl stress. The ion contents analysis shows that, compared with the wild-type (WT), less Na(+) and more K(+) were accumulated in transgenic plants under NaCl stress. The results indicate that PtNHA1 play an important role in NaCl salt stress. Additionally, compared with the WT, total activities of ascorbate peroxidase (APX) and catalase (CAT), two key reactive oxygen species (ROS) detoxifying enzymes were high in transgenic plants under salt stress, respectively. The transcript levels of two APX genes (Apx1, s/mApx) and two CAT genes (Cat1, Cat2) in transgenic plants were higher than those in WT. This suggests that overexpression of PtNHA1 results in enhanced ROS-scavenging enzymes of transgenic plants under NaCl salt stress.